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(54) MOBILE RADIO COMMUNICATION SYSTEM 

(57) The invention relates to radio communication engineering. An object of the invention is to 
improve the capacity of a radio communication channel With keeping a predetermined time, a 
message depending upon a system load goes through vacant free-access or address-interrogation 
switches to a buffer memory unit that generates a message for transfer to the radio 
communication channel in accordance with a communication protocol. When messaging 
between a transceiver station and communication objects, a channel load varies depending upon 
a fly stage and information activity of subscribers of digital radio communications. A mobile 
number counter monitors a mobile number and outputs this number to a system load counter. 
Depending upon a number of mobiles and a number of message re-queries, dynamic algorithms 
for the messaging and radio communication channel controlling organization are used in the 
system. By analyzing a channel status and load, a terrestrial station determines a number of 
message collisions in the radio communication channel. To avoid collisions during simultaneous 
transmission of messages by several mobiles, a carrier is monitored for a time of acting to an 
airborne receiver. Transmission of a message takes place when a channel is vacant. To provide 
the time diversity of time moments when mobiles get on for communication, an airborne device 
includes a carrier frequency analyzer and a pseudorandom delay generator that provide delay for 
message transmission from mobiles. 2 Figs. 

The invention relates to radio communication engineering and may be used for 
organization of digital communications in an automated air-ground data interchange system in 
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accordance with priority modes adopted in transmission of messages between airborne and 
terrestrial subscribers of digital communications. 

It is an object of the invention to improve the capacity of a radio communication channel. 

Fig. 1 is a functional diagram of a terrestrial transceiver station; and Fig. 2 is a functional 
diagram of an airborne transceiver station. 

The terrestrial transceiver station comprises a receiver 1, a demodulator 2, a message 
decoder 3, a mobile address buffer register 4, a first AND gate 5, a message priority decoder 6, a 
priority message timer unit 7, a priority message register unit 8, a message distributor- 
switchboard 9, a mobile number counter 10, a system load counter 1 1, a free-access clock pulse 
generator 12, a time window shaper 13, an address-interrogation clock pulse generator 14, a 
delay line 15, a second AND gate 16, a free-access switch 17, a data delivery unit 18, an address- 
interrogation switch 19, a buffer memory unit 20, a re-query number counter 21, a reset pulse 
generator 22, a data logging unit 23, a modulator 24, and a transmitter 25. 

The airborne transceiver station of the mobile radio communication system comprises an 
antenna switchboard 26, a receiver 27, a demodulator 28, an address decoder 29, a mode decoder 
30, a data logging unit 31, a data delivery unit 32, a message register unit 33, a message priority 
coder 34, a message distributor-switchboard 35, a free-access switch 36, a clock pulse generator 
37, an address-interrogation switch 38, a time relay 39, a delay line 40, a random number 
generator 41, a modulator 42, a transmitter 43, a carrier frequency analyzer 44, and a 
pseudorandom delay generator 45. 

The mobile radio communication system operates as follows. 

Messages received by the terrestrial receiver 1 from an air-ground channel are 
demodulated in the demodulator 2 and arrive at the message decoder 3 that is connected to the 
mobile address buffer register 4 where an address received in the message is identified in 
accordance with a communication protocol adopted in the system with mobile addresses stored 
in the mobile address buffer register 4. When a mobile address coincides with an address stored 
in a list, a control signal is supplied to the AND gate 5 from the mobile address buffer register 4, 
and the message arrives at the message priority decoder 6. Messages are ranked according to 
incoming data message priorities in accordance with priority ranks adopted in the mobile radio 
communication system using message shift registers wherein "1" is originally recorded to a low- 
order digit which corresponds to absence of messages. When messages arrive from a radio 
communication channel, said registers shift messages of corresponding queues and activate 
priority timers whose number is determined by a number of received message priorities in 
accordance with the communication protocol, said timers monitoring a time for a message to be 
in a queue of a respective priority rank. The priority message timer unit 7 determines an 
information "ageing" time, and if a message was not transferred to a communication channel for 
a certain time interval, then, it is "erased" or the buffer memory unit 20 sends a message 
retransmission request. 
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When keeping a predetermined time, a message depending upon a system load goes 
through the free-access switches 17 or the address-interrogation switches 19 to the buffer 
memory unit 20 that generates a message for transfer to the radio communication channel in 
accordance with the communication protocol. 

When messaging between the terrestrial transceiver station and communication mobiles, a 
channel load varies depending upon a fly stage and information activity of subscribers of digital 
radio communications. The mobile number counter 10 continuously monitors a number of 
mobiles and outputs this number to the system load counter 1 1 that determines a communication 
channel load. Depending upon the number of mobiles and a number of radio communication 
channel message re-queries, dynamic algorithms for the messaging and radio communication 
channel controlling organization are used in the system. When the channel load is low, a mode of 
free access from mobiles is used, while overload in the channel results in that the system 
automatically transits to a mobile address-interrogation mode. 

By analyzing a channel status and load in the mobile radio communication system, the 
terrestrial station determines a number of message collisions in the radio communication 
channel, and when this number becomes larger than a tolerance limit number, the system transits 
to an address-interrogation mode for ordering the operation of an air-ground data transmission 
channel. To avoid collisions during simultaneous transmission of messages by several mobiles, a 
carrier is monitored for a time of acting to an airborne receiver by service portions of messages, 
and transmission of a prepared message takes place only in case if a channel is vacant. To 
provide the time diversity of time moments when mobiles get on for communication after having 
found that the radio channel is vacant, an airborne device includes a carrier frequency analyzer 
and a pseudorandom delay generator that provide delay for message transmission from mobiles. 

When the channel load is low, the system load counter 1 1 outputs a control signal to the 
free-access clock pulse generator 12 that sets a system operation cycle through the free-access 
switch 17 in the free-access mode. 

When the system load becomes larger that a boundary load, the system load counter 
outputs a control signal through a trigger to turn on "a window" of the address-interrogation 
clock pulse generator 14 that sets a system operation cycle through the address-interrogation 
switch 19 in the address-interrogation mode. Only the terrestrial transceiver station can initiate 
communications in the address-interrogation mode; said station periodically interrogates mobiles 
in accordance with a list of mobiles stored in the address buffer register 4, and the mobiles 
cannot interrupt an interrogation cycle and transmit an alarm message on their own initiative. 
Therefore, the possibility is provided for operative transmission of alarm (urgent) messages from 
mobiles through the digital radio communication channel. If mobiles have generated messages 
for transmission and found that the radio channel is vacant, then, they inform other mobiles that a 
transmission cycle begins and randomly distribute a priority order of own transmission within 
this cycle. Using a radio channel carrier signal and synchronization pulses, each mobile counts a 
sum of transmission periods (without differentiation thereof into successful and non-successful) 
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and of empty periods (equal to one time window) of the priority order. When this sum coincides 
with a set priority order value, a mobile starts transmission of its own packet. 

Let us consider aspects of using the system for transmission of alarm messages from 
mobiles in the free-access mode. 

Let a respective command is generated by outputting from the buffer memory unit 20 to 
open I windows for transmitting alarm messages from mobiles in the free-access mode. These 
windows are spaced from each other for the same spacing equal to Til, A duration to of each 
window generally is a random value equal to a sum of K transmission periods and empty periods 
where K is constant, wherein to < TIL Thus, a time slot between two neighbor free-access 
window generation commands consists of two portions, the first portion being "a window" for 
transmission of alarm messages having a duration of to from mobiles in the free-access mode and 
the second portion being "a window" for transmission of messages from the airborne transceiver 
in the address-interrogation mode. 

The mobile communication system allows organization of transmission of "window" 
opening messages in both the mode of free accessing and the mode of address interrogating the 
mobiles using the time window shaper 13, the delay line 15, and the AND gate 16 that produce 
control signals to the buffer memory unit 20 for transmitting the "window" opening and closing 
messages to the mobiles. The reset pulse generator 22 resets the processed messages on 
respective priority registers in the priority message register unit 8. The re-query number counter 
21 monitors a number of transmitted messages and a number of acknowledgements received 
from the mobiles, and transmits control signals to the system load counter 11. Further, the buffer 
memory unit 20 receives a message to be processed from the data delivery unit 18, generates 
service and information portions of the message, and transfers it to the modulator 24 and the 
transmitter 25 connected in series, where the message is transferred in accordance with a used 
modulation method to the radio communication channel for the mobiles. The airborne receiver is 
in a mode of reception at a frequency of fi (a frequency for transmission of an address message 
from the terrestrial transceiver station). When message has passed through the antenna 
switchboard 26, the receiver 27, and the demodulator 28, it arrives at the address decoder 29 
where an address received in the message is identified in accordance with a mobile address 
stored in the address decoder. Further, the message is transferred to the mode decoder 30 where 
the received service portion of the message is decoded and a system operation mode is 
determined while the information portion is recorded to the data logging unit 31. After a mode 
sign is decoded, a control signal is supplied to the free-access switches 36 or the address- 
interrogation switches 38 that operate under control of the clock pulse generator 37. If the data 
delivery unit 32 has generated a message to be transmitted, said message is recorded to the 
message buffer register unit 33 and further arrives at the message coder 34 where the service 
portion of the message is generated and the priority is determined depending upon the priority 
levels of subscribers of digital communications. Furthermore, the message arrives at the message 
distributor-switchboard 35 that ranks the messages depending upon the transmission priority 
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order. Next, the messages are transferred to the free-access switches 36, or the address- 
interrogation switches 38 depending upon the system operation mode determined by the 
terrestrial transceiver station. 



CLAIM 



A mobile radio communication system comprising: at a terrestrial transceiver station: a 
receiver and a demodulator connected in series, a transmitter and a modulator connected in 
series, a data logging unit, a data delivery unit, first and second AND gates; and at an airborne 
transceiver station, an antenna switchboard, a receiver, a demodulator, and an address decoder 
connected in series, a modulator and a transmitter connected in series, an output of said 
transmitter being connected to an input of an antenna switchboard, a data logging unit and a data 
delivery unit, characterized in that, in order to improve the capacity of a radio communication 
channel, the terrestrial transceiver station includes: a message decoder, a mobile address buffer 
register, a mobile number counter, a system load counter, a free-access clock pulse generator, a 
free-access switch, and a buffer memory unit connected in series, a time window shaper and an 
address-interrogation clock pulse generator connected in series, a delay line, an address- 
interrogation switch, and a message priority decoder, a priority message register unit consisting 
of n priority registers, and a message distributor-switchboard connected in series by an n-digit 
bus, a priority message timer unit consisting of n timers, a re-query number counter, and a reset 
pulse generator, wherein an output of the demodulator is connected to an input of the message 
decoder whose output is connected to a first input of the first AND gate, a second output of the 
mobile address buffer register is connected to a second input of the first AND gate whose output 
is connected to an input of the priority message timer unit whose output is connected by the n- 
digit bus to a control input of the priority message register unit, a first output of the message 
distributor-switchboard is connected to a data input of the free-access switch and to a data input 
of the address-interrogation switch whose output is connected to a second input of the buffer 
memory unit, a second output of the message distributor-switchboard is connected to an input of 
the date logging unit, an output of the data delivery unit is connected to a third input of the buffer 
memory unit, an output of the re-query number unit is connected to a second input of the system 
load counter whose second output is connected to an input of the time window shaper whose 



3 



1401626 



4 



h, Koraa ^To mhcjio npeBbicHT npeAejibHO 
AonycTHMoe, to chctcms nepexoAHT b pe- 
>khm aApecHoro onpoca c uejibio ynop«Ao- 
mghhh pa6oTbi KaHa^ia nepeAaMH ashhux 

B03AyX — 3CMJ1H. MT06bI H3(5e>KaTb CTOJ1K- 

hobchhh npn OAHOBpeivieHHOH nepeAaMe Hec- 
KOJibKHMH 06-beKTaMH cooSiueHHH ocymecrB- 
JineTcn KOHTpojib Hecyiueft 3a BpeMfl bo3- 
AeftcTBHH Ha 6opTOBOH npHeMHHK c/iy>Ke6- 
Hofi MacTH coo6iueHHH h nepeAaeTCH noA- 
roroBJieHHoe coo6tueHHe TOJibKO b tom cny- 
Mae, KorAa paAHOKanaA cBo6oAeH. JXj\h Toro, 

MT06bI pa3H6CTH BO BpeMCHH MOM6HTbl BHXO- 
Aa Ha CBH3b nOABH>KHbIX 06-beKTOB B TO 

BpeM«, KorAa ohh o6Hapy>KHJiH, mto paAHO- 
KaHaji cBodoAeH, b 6opTOBoe npneMonepeAaio- 
mee ycrpoficTBo BBeAeHbi aHajiH3aTop Hecy- 
mefi qacTOTbi h reHepaTop nceBAOcnyMafi- 
hoh 3aAep>KKH, KOTopwe o6ecneMHBaK)T 3a- 
Aep>KKy Ha nepeAaqy coo6meHHH ot hoabh>k- 

HblX 06-beKTOB. 

ripH HH3KOH 3arpy3Ke CHCTeMb! CMeT- 
MHK 11 3arpy3KH CHCTeMbi BWAaeT ynpaBJuno- 
iuhh CHTHaji Ha reHepaTop 12 TaKTOBbix 
HMnyjibcoB cbo6oahoto AOCTyna, KOTopufi 3a- 
AaeT uhkji pa6oTbi chctcmu uepe3 kjiiom 17 
CBo6oAHoro AOCTyna b pe>KHMe cbo6oahoto 
AOCTyna. 

IlpH npeBbiiueHHH 3arpy3KH CHCTeMbi rpa- 

HHMHOfi 3arpy3KH CMeTMHK 3arpy3KH CHCTeMb! 

BWAaeT ynpaBJifliomHH CHrHaji jxjih BKJitoMe- 
hhh nepe3 Tpnrrep «OKHa» reHepaTopa 14 
TaKTOBbix HMnyjibcoB aApecHoro onpoca, ko- 
Topwfi 3aAaeT uhkji pa6oTbi chctcmh Mepe3 
kaiom 19 aApecHoro onpoca b pe>KHMe 
aApecHoro onpoca. B pe>KHMe aApecHoro on- 
poca HHHUHaTOpOM CBH3H MO>KeT 6blTb TOJib- 
KO Ha3eMHaa npneivionepeAaiomaH craHUHH, 

KOTOpaH B COOTBeTCTBHH CO CHHCKOM nOABH>K- 

hhx o6i>eKTOB, xpaHHiuHMCH B.6y<j)epHOM pe- 
rncTpe 4 aApecoB, nepHOAHqecKH onpaiuH- 
BaeT noABH>KHbie oG^eKTbi, h ohh He MoryT 
no cBoen HHHunaTHBe npepBaTb uho onpo- 
ca h nepeAaTb a BapHHHoe coo6uxeHHe. I~Io3- 
TOMy npeAycMOTpeHa B03Mo>KH0CTb onepaTHB- 
Hofi nepeAaMH no unappoBOMy KaHa^y paAHo- 

CBH3H 3 BapHHHblX (3KCTpeHHb!X) CO06LUeHHH 
OT nOABH>KHbIX oG^eKTOB CBH3H. EoiH HOABH>K- 

Hwe o6*beKTbi ct{)opMHpoBaJiH AJifl nepeAaMH 

C006lUeHHH H 06H3py>KHJIH t MTO paAHOKa- 

naji CBo6oAeH, to ohh HHqbopMHpyioT ocrajib- 
Hbie noABH>KHb!e oG^eKTbi o HaMajie UHK^ia 
nepeAaMH h cjiyqaftHbiM o6pa30M pacnpeAe- 
jihjot oqepeAHOCTb co6ctbchhoh nepeAaMH b 

3TOM UHKJie. Ka>KAUH H3 nOABH>KHblX 06-beK- 
TOB, Hcnojib3ya CHPHaji Hecymen b paAHOKa- 

HaJie H HMnyAbCbl CKHXpOH,H3aUHH, nOACMH- 

TbiBaeT cyMMy nepHOAOB nepeAaMH (6e3 ah<{)- 
(J)epeHUHauHH hx Ha ycneujHbie h Heycneui- 
Hbie) h CBo6oAHbix nepHOAOB onepeAHocTH 

(paBHbIM OAHOMy BpeMCHHOMy OKHy). IlpH COB- 

naAeHHH 3toh cyMMbi co 3HaMeHHeM ycra- 

HOBJieHHOH OMepeAHOCTH nOABH>KHblH o6"beKT 

HaMHHaeT nepeAaqy co6cTBeHHoro naneTa. 



PaCCMOTpHM OC06CHHOCTH ripHMCHCHHfl CHC- 
TeMbi ajih nepeAaMH aBapHHHbix coo6menHii 

OT nOABH>KHbIX 06*beKT0B B pe>KHMe CBO- 

6oahoto AOCTyna. 
5 FlycTb 3a BpeMH, paBHoe nopory orpa- 

HHMeHHH T, OpOpMHpyeTCfl HVTeM BbUaMH OT 

6yc})epHoro 3anoMHHaioiuero o.iOKa 20 coot- 

BeTCTByiOUiaH KOMaHAa Ha OTKpbJTHe t okoh 

AJifl nepeAaMH aBapHHHbix coo6meHHH ot noA- 

BH>KHbIX 06l»eKT0B B pe>KHMe CB060AHOrO 

10 AOCTyna. 3th oKHa otctoht Ha oahh3ko- 
Boe pacoroflHHe Apyr ot Apyraj paBHoe J/t. 
/IjiHTejibHOCTb Ka>KAoro OKHa to b ofimeM 
cJiyMae HBJifleTCH cnyMafiHOH bcthmuhoh. paB- 
hoh cyMMe K nepHOAOB nepeAaMH h cbo- 

15 6oAHbix nepHOAOB, rae K — Be.iimmia 
nocTOflHHan, npHMeM i 0 <T/l. TaKHM o6pa30M, 

HHjepBaJl BpeMeHH MOKAV AByMH COCeAHHMH 
KOMaHAaMH Ha (J)OpMHpOB3HHe OKOH CB060A" 

hoto AOCTyna coctoht H3 AByx qacTefi: 
nepBafl H3 hhx npeACTaB.nfleT co6oh «okho» 
20 AviH nepeAaMH ot noABH>KHbix oSijCktob aBa- 

pHflHblX C006llieHHH B pe>KHMe CB060AHOTO 

AOCTyna, AJiHTe^bHOCTbio to, a BTopan — a-th 
nepeAaMH coo6iuchhh ot Ha3eMHofo npneMo- 
nepeAaTMHKa b pe>KHMe aApecHoro onpoca. 

25 CHCTeMa CBH3H C nOABH>KHblMH 06*beKT3MH 

nO3B0Ji«eT opraHH308aTb nepeAaMy coo6iuchhh 

Ha OTKpblTHe «OKOH» KaK b pe>KHMe CBO- 

6oahopo AOCTyna, Tax b pe>KHMe aApecno- 
ro onpoca hoabh>k Hbix oCtjCktob cb«3h c 
HCnOJlb30BaHHeM (J)opMHpoBaTe.iH 13 BpeMenHO- 
30 ro OKHa, jihhhh 15 33Aep>KKH h 3.neMeHTa M 16, 
KOTopwe Bbipa6aTWBaK)T ynpaB.iHK>iuHe cnrHa- 
jibi b 6y4>epHbm 3anoMHHaioiUHft 6.noK 20 a.ih 
nepeAaMH cooSmeHHH Ha hoabh>kh we o6*beK- 

TbI nO OTKpblTHK) H 33KpbITH10 «OKOH>. 

TeHepaTop 22 HMny.nbcoB c6poca npoH3Bo- 
35 aht b fi^OKe 8 perncTpOB npiiopnTeTH wx 
coo6tueHHH c6poc o6pa6oTaHHbix coo6iuenHH 
Ha cooTBeTCTByiowHx perncTpax npnopnTeTOB. 
Cmctmhk 21 Mucjia nepecnpocoB KOHTpo.nnpyeT 
KOJiHMecTBO nepeAaHHbix coo6iueHHH h mhc-io 

nOATBep>KAeHHH, nOJIVMeHHUX OT nOABH>KHblX 

4 ^ o6*beKTOB, h nepeAaeT ynpaB.iflioiUHe curHa.ibi 
b CMeTMHK 11 3arpy3KH CHCTeMbi. Ha.iee 6y- 
<J>epnbiH 3anoMHHaiomHH 6.H0K 20 no-iyMaeT 
npeAHa3HaMeHHoe a.th nepeAaMH cooSmeHne 
ot 6jioKa 18 BbiAaMH AaHHbix, qbopMiipyeT 

4 5 cjiya<e6Hyio h HH(J)opMauHOHHVK) MacTH coo6- 
meHHH h nepeAaeT ero na noc.neAOBaTe.nb- 
ho coeAHHeHHbie MOAy-iflTop 24 h nepeaaT- 

MHK 25, TAe B COOTBeTCTBHH C HCHOvlb- 

3ye.MbiM MeTOAOM moav.hhuhh coofiiueHiie ne- 
peAaeTCH b KaHa.i paAH0CBH3H a.th noaBH*;- 

50 Hbix 06-beKTOB. Ha 6opTy npnexiHUK Haxo- 
AHTcn b pe>KHMe npHeMa Ha MacTOTe f ( 
(MacroTa nepeAaMH onpocHoro. coo6iuemifl ot 
Ha3eMHOH npneMonepeAaioiaeH CTaHmm). Tloc- 
jie npoxp>KAeHH« coo6meHHa Mepe3 anTemibiH 
KOMMVTaTop 26, npneMHHK 27. aomoavmw- 

55 Top 28 oho nocTynaeT b Aeimi^paTop' 29 
a^peca, rAe nponcxo.iHT iucHTHc|)HKaiiHH npn- 
HHToro b coo6meHnn aapeca c a.ipocoM 

IIOABH>KHOrO 06l>eKTa. xpaHflllUIMCfl H .10- 
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ujHcJjpaTope a^peca. Aa^ee coo6meHHe nepe- 
AaercH b AeiuH^paTop 30 peacHMa, rae npoHC- 
xoaht AeujH())pauHH nojiyqeHHofi oiyaceGHOH 
MacTH coo6meHHH h onpeAejineTCH b Ka- 
kom pe>KHMe pa6oTaeT cHcreMa, h HHdpop- ~ 
MauHOHHaa qaerb coo6meHHH 3anHcwBaeTCH b 
6,/iok 31 perHCTpattHH AaHHWx. Ilocae AeujH(J>- 
pauHH 3HaKa pe>KHMa noAaeTca ynpaBJimo- 
iuhh CHrHaji Ha kjiiomh 36 CBo6o/iHoro aoc- 
Tyna hjih k^jomh 38 aApecHoro onpoca, ko- 
Topwe pa6oTaK)T hoa ynpaBJiekneM reHepa- 10 

TOpa 37 TaKTOBblX HMHyjlbCOB. Euih 6,/iok 

32 BbiaaMH AaHHbix c<{>opMHpoBa;i coo6meHH6 
A^ifl nepeAa^H, to oho 3anncwBaeTCH b 
S.iok 33 6yt|)epHbix perHcrrpoB coo6meHHH 
h aa^ee nocTynaeT Ha uiH<j)paTop 34 coo6- tK 

IU6HHH, TAe npOHCXOAHT tJ)OpMHpOBaHH6! c/iy- ' 5 

>kc6hoh qacTH coo6meHH« h onpeAejiaeTCH 

FlpHOpHTeT B 33BHCHM0CTH OT ypOBHH npH- 

opHTeja a6oHCHTOB UHqbpoBofi cbh3h. Aajiee 
coo6u;eHHe nocTynaeT Ha KOMMyTaTop-pacnpe- 
AejiHTejib 35 cooGmeHHfi, KOTopwft b 3a- • 20 

bhchmocth ot ypOBHR npHOpHTeTa paH>KH- 

pyeT hx no oqepeAHocTH Ha nepeAaqy. 
3aTeM coo6meHHfl nepeAaiOTca Ha kjiiomh 36 
cBo6oAHoro AOCTyna hjih kjiio^h 38 aApec- 
Horo onpoca b 3aBHCHMOCTH ot pe>KHM a pa- 
6otw cHCTeMbi, KOfopbifi onpeAe-naeTCH Ha3eM- 25 
hoh iipHeMonepeAaiomeH cTaHUHeH. 

0OpMyAQ U306peTeHUH 
CHCTeiwa paAH0CBH3H C nOABH>KHbIMH ^ 

06-beKTaMH, coAepwamafl b Ha3eMHOH npne- 
MonepeAaK)iueH cTaHUHH noc.neAOBaTe.nbHo coe- 
iiHiieHHbie npHCMHHK h AeMOAy;iHTop, noc- 
;ieA0B3TenbH0 coeAHHeHHbie nepeAaTMHK h mo- 
Ay;iHTop, 6j\ok perHcrpauHH AaHHbix, 6jiok 
BblAaMH AaHHbix, nepBWH h btopoh ajieMeH- 
Tbi M, b 6optoboh npneMonepeAaiotueH craH- 
uhh nocjieAOBaTejibHO coeAHHeHHwe aHTeHHbiA 

KOMMyTaTOp, npHCMHHK, ACMOAy^HTOp H Ae- 

mH(J)paTop aApeca, nocneAOBaTejibHO coeAHHeH- 
Hbie MOA>viflT0p h nepeAaTMHK, bwxoa KOToporo 
coeAHHen c bxoaom aHTeHHoro KOMMyTaTopa, 40 
6,/iok perHCTpau.Hn AaHHbix h 6jiok BbiaaqH 
AaHHux, oTAunatomancn tcm, mto, c uejibio 
noBWiueHHH nponycKHOH cnoco6HOCTH Kanaka 
paAHOc BH3H, b na3eMHyio npHeMOnepeAaiomyio 
CTaHiiHio BBeAenbi noc/ieAOBaTe/ibHO coeAH- 
HeHHbie AeiuH(J)paTop coo6meHHH, 6y<{)epHWH *5 
perHCTp aApecoB noA»H>KHWx o6*beKTOB, cqeT- 

MHK MHCJia 06l>eKTOB, CHeTMHK 3arpy3KH CHC- 
TeMbi, reHepaTop TaKTOBbix HMnyjibcoB cbo6oa- 
hofo AOCTyna, K^iioq CBo6oAHoro AOCTyna h 
6y4>epHWH 3anoM HHaio jiHH 6,/iok, nooieAOBa- 
T^ibHo coeAHHeHHbie (})opMHpoBaTevib BpeMeH- 
Horo OKHa h reHepaTop TaKTOBbix HMnyjibcoB 
aApecHoro onpoca, jihhhh 3aAep>KKH, kak>h 
aApecHoro onpoca, nooneAOBaTejibHO coeAH- 
HeHHbie n-pa3pHAHOH uiHHOH AeujnqbpaTop 
npHopHTeTOB coo6iueHHH, 6^ok perHCTpOB 55 

npHOpHTeTHWX C006meHHH, COCTOHQIHH H3 n 

perHcrpoB npHopHTeTOB, h KOMMyTaTOp-pacnpe- 
iiejiHTejib coo6meHHH, 6^ok TafiMepoB npno- 



pHTeTHwx coo6meHHA, coctoaiuhh H3 n Tafi- 
MepoB, cqeT4HK qHCAa nepecnpocoB h reHe- 
paTop HMnyjibcoB cdpoca, npnqeM bwxoa 
AeMOAyJiHTopa coeAHHeH c bxoaom AeiuH(|)paTo- 
pa coo6iueHHfi, buxoa KOToporo coeAHHen c 
nepBbiM. bxoaom nepBoro a/ieMeHTa H, BTopofi 
buxoa 6y(J>epHoro perHCTpa aApecoB noABH>K- 

HUX o6l>eKTOB COeAHHeH C BTOpbIM bxoaom 

nepBoro 3JieMeHTa M, buxoa KOToporo coeAH- 
HeH c bxoaom AeujH(J)paTopa npHopHTeTOB 
cooCmeHHft, bwxoa KOToporo coeAHHeH n-pa3- 

p HAH OH UIHHOH C BXOAOM 6jlOKa TaHMGpOB 

npnopHTeTHbix coodmeHHH, bwxoa KOToporo 
coeAHHeH n-pa3pHAHOH ihhhoA c ynpaBJinio- 
iuhm bxoaom 6jioKa perHCTpOB npnopH- 

TCTHblX C006lUeHHH, nepBblH BUXOA KOMMyTa- 

Topa-pacnpeAejiHTeviH coo6meHHH coeAHHeH c 

HH(})OpMaUHOHHbIM BXOAOM KJHOMa CBOSOAHOTO 
AOCTyna H C HH(})OpMaUHOHHblM BXOAOM MK)- 

qa aApecHoro onpoca, bwxoa KOToporo coe- 
AHHeH c btopwm bxoaom 6y<J)epHoro 3ano- 
MHHaiomero 6^0Ka, btqpoh buxoa KOMMyTa- 
Topa-pacnpeAejiHTejia coo6meHHH coeAHHeH c 
bxoaom 6;ioKa perHCTp a uhh AaHHbix, buxoa 
6^0Ka BbiAaqn AaHHbix coeAHHeH c TpeTbHM 
bxoaom 6y$epHoro 3anoMHHaiomero 6-aoKa, 
buxoa cqeTqHKa qncjia nepecnpocoB coeAHHeH 
c BTopuM bxoaom cqeTqHKa 3arpy3KH cHCTe- 

MW, BTOpOH BblXOA KOTOpOrO COeAHHeH C 

bxoaom. qbopMHpoBaTe^H BpeMeHHoro OKHa, 

BTOpOH BblXOA KOTOpOrO COeAHHeH C BXOAOM 

jihhhh 3aAep>KKH, nepBbift BbixoA kotopoh coe- 
AHHen c nepBbiM bxoaom BToporo 3JieMeHTa M, 
buxoa reHepaTopa TaKTOBbix HMnyjibcoB aApec- 
Horo onpoca coeAHHeH c btophm bxoaom 
BToporo 3^eMeHTa M, bwxoa KOToporo coe- 
AHHeH c ynpaBJiHiomHM bxoaom KJiioqa aA- 
pecHoro onpoca, bwxoa jihhhh 3aAep>KKH 
coeAHHeH c qeTBepTbiM bxoaom 6yqbepHoro 3a- 
noMHHaiomero 6^0Ka, bwxoa KOToporo coeAH- 
HeH c bxoabmh MOAy«nHTopa, cqerqHKa qncjia 
nepecnpocoB h reHepaTopa HMnyjibcoB c6po- 
ca, buxoa KOToporo coeAHHeH n-pa3pHAH0H 
ihhhoh c bxoaom cdpoca 6jTOKa perHCTpOB 
npHopHTeTHWx coodmeHHH, b 6opTOByio npHe- 
MonepeAaiomyio CTaHUHio bbcachw nocjieAOBa- 
TejibHO coeAHHeHHwe n-pa3pnAHOH ihhhoh 6^ok 
perHCTpOB coodmeHHH, uiHqbpaTop npHopHTeTOB 
coo6meHHH h KOMMyTaTop — pacnpeAe^H- 
TeAb coo6meHHfi, noc^eAOBaTejibHo coeAHHeH- 
Hbie reHepaTop t3Ktobwx HMnyjibcoB, iuiioq 
aApecHoro onpoca, pe^ie BpeMeHH, jihhhh 
3aAep)KKH h reHepaTop cnyqaftHbix qnceji, 
AeuiH(J)paTop pe>KHMa, nocjieAOBaTejibHO coeAH- 
HeHHwe aHajiH3aTop Hecymen qacTOTw, reHepa- 
Top nceBAoanyqaHHOH 3BAep>KKH h KJiK>q cbo- 
6oAHoro AOCTyna, npnqeM bwxoa AeuiHcJ)- 
paTopa aApeca coeAHHeH c bxoaom AeuiH$- 
paTopa pe>KHMa, nepBWH bwxoa KOToporo 
coeAHHeH c bxoaom 6jioKa perncTpauHH AaH- 
hux, BTopoft h TpeTHH bwxoaw AeuiHqbpaTO- 
pa pe^HMa coeAHHeHW c btopwm bxoaom 
cooTBeTCTBeHHo Kjiioqa aApecHoro onpoca h 
K^ioqa CBofiOAHoro AOCTyna, bwxoa 6^0Ka bw- 
Aaqn abhhwx coeAHHeH n-pa3p«AHOH qjhhoh 
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c bxoaom 6,noKa perHCTpoB coo6meHHH, 
bwxoa KOMMyTaTopa-pacnpe/ie^HTe^fl coo6me- 

HHfl COeAHHeH C TpeTbHM BXOAOM KJlIOMa 

aApecHoro onpoca h c TpeTbHM bxoaom 
KJiioqa cBo6oAHoro Aocrryna, BTOpofi bwxoa 
reHepaTopa TaKTOBbix HMnyjibcoB coeanHeH c 



MeTBepTblM BXOAOM KJllOMa CB06oAHOrO AOCTy- 

na, bwxoa KOToporo coeAMHeH c nepBWM 
bxoaom MOAyJiHTopa, bwxoa reHepaTopa cny- 

MaHHWX MHCeA COeAHHeH C BTOpWM BXOAOM 
MOAyAflTOpa, BTOpOH BWXOA npHeMHMKa COeAH- 

HeH c bxoaom aHa^H3aTopa Hecymew m3ctotw. 
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